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(57) ABSTRACT

As relates to the automatic impedance matching of a radiot-
requency system, a system comprises three modules. In a
matching phase a matching computation module 1s connected
in a detachable manner between an amplification module and
an antenna module containing an antenna, a matching imped-
ances network, and memory means for storing control data of
the network; then a matching computation 1s carried out; the
computation module supplies control data of the network to
the memory device. In a phase of using the system, the second
module 1s removed and the antenna module 1s connected 1n a
detachable manner directly to the amplification module, the
matching network being controlled by the stored control data,
which correspond to the desired impedance matching.

9 Claims, 2 Drawing Sheets

ANT




US 8,902,014 B2

ANT

--+--------------------

L
3

)
i

J----

BRI

Sheet 1 of 2
N
1

C 1)
4_
v,

Y

Dec. 2, 2014

f* Zc}pt

U.S. Patent

M-{



US 8,902,014 B2

Sheet 2 of 2

Dec. 2, 2014

U.S. Patent

Wi-A

M-F

- e o e e en ales e o o O O B S B S S S S S D B B B B B B B BN B B .

-2

m.um“.r
s
rea
CD.
Lty
<F A2
. 2
A=
o



US 8,902,014 B2

1

AUTOMATIC IMPEDANCE MATCHING
METHOD FOR RADIOFREQUENCY
CIRCUIT AND MODULAR EMISSION OR
RECEPTION CHAIN

CROSS-REFERENCE TO RELAT
APPLICATION

gs
w

This application claims priority to foreign French patent
application No. FR 1153035, filed on Apr. 7, 2011, the dis-
closure of which 1s incorporated by reference in 1ts entirety.

FIELD OF THE INVENTION

The mvention relates to the production of an automatic
impedance matching circuit for a radiofrequency antenna.

BACKGROUND

In certain radiofrequency data transmitting applications, it
has been observed that the transmitting or recerving antenna
could have an impedance strongly dependent on conditions
external to the antenna, and notably dependent on the envi-
ronment 1n which the antenna 1s placed.

For example, 1n medical telemetry, 1t can happen that the
antenna 1s iserted 1 a probe placed in a human body and the
impedance then strongly depends on the biological environ-
ment in which the antenna 1s located. It depends on electrical
properties (conductivity, dielectric constant) of the surround-
ing tissues (muscles, fat) or of the liquid environment (blood,
other liquids) 1n which the antenna can be immersed.

Even in more conventional radiofrequency transmission
applications (mobile telephony, etc.) the impedance of the
antenna can vary as a function of the environment in which
the user 1s located.

A transmitting (or respectively recerving) system com-
prises at least one amplifier with which can be associated one
or more filters and an antenna (at the output of the amplifier
for a transmitting system and at the input of the amplifier for
a recelving system).

In general, the antenna impedance variations are particu-
larly sensitive for very small antennas having a high quality
factor, used 1n applications having severe miniaturization
constraints.

These impedance varnations can result 1n losses called mis-
match losses: these losses result from the fact that the trans-
mitting system which feeds the antenna, or the receiving
system which recerves a signal from the antenna, 1s generally
designed to have optimum performance when 1t 1s loaded (at
the output for the transmitting system or at the input for the
receiving system) by a well-defined nominal impedance; it
has degraded performance when 1t 1s loaded by an impedance
different from 1ts nominal value. The mismatch losses can be
as high as 40 dB.

That 1s why it has already been tried to interpose, between
the output of the amplifier and the transmitting antenna (and
this could also be done at the input for a receiving antenna), an
impedance matching network, which means that the amplifier
sees an 1mpedance different from that of the antenna and
preferably equal to the nominal value for which 1t was
designed, for example 100 ochms or 500 ohms. The matching
network can be tuned, that 1s to say 1ts capacitive and/or
inductive components have variable values to take account of
the environmental conditions of the antenna such that the
matching 1s the best possible whatever the circumstances may

be.
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In Patent Application US 2009-0066440, there was pro-
posed an automatic impedance matching method in a trans-

mitting or recerving system, in which both the amplitude and
the phase of the current and of the voltage at the output of the
transmitting system (or at the input of the recerving system)
are detected. The ratio between the voltage and the current 1s
representative of the load impedance Zm seen by the system
loaded with the assembly formed by the matching network
and the antenna of impedance Z . .. The load impedance Zm
1s measured and the antenna impedance 7Z_ . 1s computed
from the measured load impedance Zm and the impedances
of the matching network whose configuration at the time of
measurement 1s known, and finally the modification which
must be applied to one or more of the impedances of the
matching network 1s computed 1n order to result 1n the 1imped-
ance seen by the amplifier becoming matched to the nominal
impedance of the amplifier 1n the actual environmental con-
ditions of the antenna.

This matching method has the considerable advantage, 1n
comparison with older methods, of allowing a matching with-
out iterative computation. A single measurement suffices 1n
order to carry out the matching. It does, however, necessitate
a large amount of circuitry and computing means. This cir-
cuitry and these computing means prove to be costly and
bulky, while 1n a certain number of applications 1t 1s not
necessary to use them more than once or a few times.

The object of the mnvention 1s to reduce the cost of industrial
implementation of automatic impedance matching methods
in transmitting and recerving systems which necessitate such
a matching operation infrequently.

SUMMARY OF THE INVENTION

According to the invention, there 1s proposed an impedance
matching method, for a transmitting or receiving system,
comprising the following steps:
connecting, 1n a detachable manner, a first module of the
system, containing an amplifier, to a second module
containing impedance matching computation means;

connecting, 1n a detachable manner, a third module to the
second module, whilst the second module 1s connected
to the first one, the third module containing an antenna,
a matching impedances network and memory means for
storing control data of the impedances network,

carrying out a matching computation in the second module
whilst 1t 1s thus connected in a detachable manner
between the first and third modules, and providing, by
the second module to the third module, control data for
the matching network, resulting from this computation,

storing the control data in the memory means of the third
module,

removing the second module and connecting, 1n a detach-

able manner, the third module to the first module 1n such
a way as to connect the amplifier to the antenna through
the matching network, the latter then being controlled by
the stored control data.

Thus, the transmitting or receiving system normally oper-
ates with the first module connected directly to the third
module. It 1s only for an 1solated impedance matching opera-
tion that the second module will be interposed between the
first and third modules. A single second module can be used
in turn for tens or hundreds of first and third modules when 1t
1s necessary to carry out the desired impedance matching, the
system comprising only two modules except for during
matching adjusting operations.

In order to implement this method, the invention proposes
a radiofrequency transmitting or recerving system compris-
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ing at least one amplifier, an antenna and a matching 1mped-
ances network disposed between the amplifier and the
antenna, this system being characterized 1n that it comprises
an amplification module and an antenna module, the ampli-
fication module contaiming the amplifier and at least a first
connector for a detachable connection to the antenna module,
the antenna module containing the antenna, the matching
impedances network, at least a {irst connector cooperating
with the first connector of the amplification module for trans-
mitting radioirequency signals from the amplification mod-
ule to the antenna module, memory means for the permanent
storage of control data allowing a control of the impedances
of the network in order to give these impedances desired
values, and at least a second connector allowing a detachable
connection of the antenna module with the exterior in order to
receive from the exterior control data to be stored.

The amplification module also comprises a connector
(preferably another connector but exceptionally the same
connector) connected 1n a detachable manner to a connector
of the antenna module for an electrical power supply of the
antenna module by the amplification module. This 1s only so
in the case where the antenna module requires an electrical
power supply for 1ts operation. This point will be returned to
later.

During an impedance matching operation, this system con-
figuration 1s modified by the insertion, between the amplifi-
cation module and the antenna module, of an 1mpedance
matching computation module. For this purpose, the imped-
ance matching computation module comprises:

a 1irst connector connected 1n a detachable manner to the
first connector of the amplification module for the trans-
mission of radioirequency signals from the amplifica-
tion module to the computation module,

a second connector connected 1n a detachable manner to
the first connector of the antenna module, for the trans-
mission of radioirequency signals from the computation
module to the antenna module,

a third connector connected 1n a detachable manner to the
second connector of the antenna module,

means for computing matching impedance values as a
function of the impedance of the antenna and 1n order to
provide corresponding control data to the memory
means through the third connector of the computation
module and the second connector of the antenna module.

The amplification module also comprises a connector
(preferably a second connector but exceptionally the same
connector) for the detachable connection to a connector of the
computation module 1n order to provide an electrical power
supply to the latter. Preferably, it also comprises a connector
for the detachable connection to a connector of the antenna
module 1n order to provide an electrical power supply to the
latter. The connector of the antenna module for 1ts electrical
power supply 1s preferably directly connectable to the corre-
sponding connector of the amplification module for the direct
clectrical power supply of the antenna module by the ampli-
fication module.

Consequently, the first connector of the antenna module 1s
preferably 1identical to the first connector of the computation
module; similarly, the first connector of the amplification
module 1s preferably 1dentical to the second connector of the
computation module.

The storage of the computed data can be carried out by
magnetic actuating and magnetic holding switches, which do
not require any energy source for the retention and use of the
data. It can also be done by fuses (but can then only be done
once), or by an Flectrically Frasable Programmable Read-
Only Memory (EEPROM); 1n this latter case, 1t 1s necessary
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for the third module to have an electrical power supply 1n
order that the imnformation 1n the memory can be extracted
from 1t and applied as control data to the matching network.
This power supply can be provided by the first module when
it 1s connected directly to the third one, but provision can also
be made for the third module to be provided with an autono-
mous power supply, battery cell or cells.

The matching network can be constituted by a simple cir-
cuit with three reactive impedances in T or Pi configuration,
for example one capacitor and two inductors or, better, one
inductor and two capacitors. At least one of these impedances
1s variable but 1n practice two of the impedances will be
variable Preferably, two variable capacitors and one fixed
inductor will be used considering that it 1s easier to produce
variable capacitors than variable inductors. The variable
impedances are preferably produced 1n the form of several
clementary impedances in series and/or 1n parallel and 1ndi-
vidually switchable by an electronic control.

BRIEF DESCRIPTION OF DRAWINGS

Other features and advantages of the invention will appear
on reading the following detailed description which 1s given
with reference to the appended drawings, in which:

FIG. 1 shows the general constitution of a radiofrequency
transmitting circuit comprising automatic impedance match-
Ing means;

FIG. 2 shows the modules of a radiofrequency transmitting,
system according to the ivention;

FIG. 3 shows a transmaitting system according to the inven-
tion 1n 1ts configuration allowing automatic impedance
matching;

FIG. 4 shows a transmitting system according to the inven-
tion 1n a normal operating configuration where the impedance
of the antenna module has previously been matched to the
impedance of the amplifier;

FIG. 5 shows an example of a matching impedances net-
work.

DETAILED DESCRIPTION

In the following detailed description, 1t will systematically
be considered that the antenna 1s a transmitting antenna fed by
the output of an amplifier. The amplifier 1s designed to operate
in an optimum manner when the load placed on its output has
a nominal impedance 7, , and when the operating trequency
1s 1, corresponding to an angular frequency w=2m.1. At high
trequency, the impedance 7, ,, will generally be complex. The
invention 1s applicable 1n the same way if the antenna 1s a
receiving antenna connected to the mput of an amplifier
designed to operate 1n an optimum manner when the imped-
ance connected to 1ts input 1s a nominal impedance 7, and
when the operating frequency 1s 1.

FIG. 1 shows a block diagram of a radiofrequency trans-
mitting circuit, with an amplifier AMP working at the trans-
mitting carrier frequency 1, an antenna ANT fed by the ampli-
fier, a matching network MN 1nserted 1n series between the
output of the amplifier AMP and the antenna ANT. This
diagram could also include a filter between the amplifier
AMP and the network MN and/or a filter between the network
MN and the antenna.

The matching network MN 1s included 1n an automatic
impedance matching circuit whose function 1s to act such that
the load impedance of the amplifier 1s equal to the optimum
impedance 7Z__.of the amplifier or as close as possible to this

opt
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optimum 1mpedance. The load of the amplifier 1s essentially
constituted by the network MN, which 1s itself loaded by the
antenna ANT.

In addition to the network MN, the matching circuit com-
Prises:

a measuring impedance placed in series between the output
of the amplifier and the matching network MN; it 1s used
for measuring the current 1 which comes out of the
amplifier; this impedance 1s preferably a simple capaci-
tor C_ of impedance 1/1.C_.mw); the voltage across its
terminals 1s a voltage v _=1/].C_.w; the current 1s
1=1.v_.C_.m;

a circuit CM for measuring the voltage v across the termi-
nals of the measuring impedance and the voltage V at the
output of the amplifier (or at the input of the matching
network loaded by the antenna) as complex values, that
1s to say including the value of the phase difference
between these voltages;

computation means DSP which make it possible to com-
pute mathematically, from these complex values v_ and
V, what impedance values have to be given to the imped-
ances of the matching network MN 1n order to achieve
matching between the output impedance of the amplifier
and the impedance of the load applied to that output.

The computation means DSP provide, directly or by the
intermediary of a logic control circuit, control signals for
switches, which are not shown and are part of the network
MN and which establish the desired impedance values for
cach impedance of that network.

Patent Publication US2009-0066440 describes the way in
which the matching circuit operates. In brief, the computation
means DSP compute the modulus and the argument of the
impedance Zm=V/1 of the actual load of the amplifier from
the voltage V and from the current 1, the latter being obtained
from the voltage V_; from these, they calculate the real and
imaginary parts of the vectorial impedance Zm; they calculate
the effective impedance of the antenna 7., . from these values
and from the known actual impedance values of the various
impedances 71, Z2, etc. which constitute the matching net-
work MN; they calculate one or more modified impedance
values Z'1, 7Z'2 of the matching network MN from a desired
value 7, ,of the load impedance of the amplifier and from the
calculated antenna impedance 7Z_ . and, finally, they supply
the network MN with the appropriate control signals to give
the impedances 71, 72, etc. of that network the modified
values Z'1, 7'2, etc. thus calculated. The transmitting and
receiving system 1s matched when the impedances of the
matching network assume these calculated values Z'1, 72,
etc.

According to the invention, provision 1s made to constitute
the transmitting (or receiving) system according to two pos-
sible configurations, using three modules that can be con-
nected together 1n a detachable manner. These modules are
respectively an amplification module (comprising a transmit-
ting amplifier or a recerving amplifier depending on the case),
a matching computation module and an antenna module com-
prising an antenna and a matching impedances network.
These modules are provided with connectors making 1t pos-
sible to connect the amplification module to the antenna mod-
ule 1n a detachable manner

cither with the iterposition of the matching computation
module between the antenna module and the amplifica-
tion module, during an impedance matching operation,

or directly, after the matching operation.

The connectors and connections referred to 1n this descrip-

tion are direct electrical contact connectors and connections.
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FIG. 2 shows the three possible modules of this system,
which 1n this case 1s a transmitting system. The modules
would be the same for a receiving system, but the amplifica-
tion module would be connected to the other modules on the
input side of the amplifier and not the output side.

The amplification module M-P contains circuits for pro-
ducing the radiofrequency signal which 1t 1s desired to trans-
mit from the antenna, and 1n particular, at the output of the
module, a power amplifier operating at radiofrequency. Only
the output amplifier of the module 1s shown.

The antenna module M-A comprises not only an antenna
ANT but also an electrically controllable matching 1mped-
ances network MN associated with a memory device MEM.
The memory device stores the control data of the network of
impedances, that 1s to say data which, when they are applied
to the network MN, impose well-defined values (those which
have been determined by the matching computation module
in a matching computation phase) on the impedances of the
network.

Preferably, the matching network MN comprises imped-
ances that are controllable by logic signals and the memory
device 1s a logic signals memory. For example, the memory
stores binary mnformation used for controlling switches form-
ing part of the network MN, these switches acting on the value
of the impedance components with which they are associated.
For example, a switch connects a capacitive component 1n
parallel with other capacitive components in order to modily
the value of the set of capacitors 1n parallel.

The memory MEM can be a permanent memory, storing,
definitive information, or a reprogrammable memory. It can
be constituted 1n the first case for example by fuses. In the
second case 1t can be an EEPROM memory and 1n this case it
1s necessary to provide an electrical power supply for this
memory both during i1ts programming and while it 1s being
read. The memory can also be constituted by a set of mag-
netically operated and magnetically held components
(switches) and, 1n this case, 1t 1s not necessary to provide an
clectrical power supply for its operation either during the
matching computation phase or during the operating phase of
the system.

The matching computation module M-C comprises the
components that are necessary for the computation of the
impedance values that have to be given to the network MN 1n
order to achieve the impedance matching. It therefore essen-
tially comprises, 1n the case in which the computation 1s
carried out as described above, the measuring impedance C_,
the measuring circuit CM which measures the voltages across
the terminals of the measuring impedance and at the output of
the amplifier (or at the mput of the antenna module) and
which converts them into digital values, and the digital pro-
cessor DSP which carries out the computations and which
produces control signals for the memory device MEM for
giving the computed values to the impedances of the network.

The amplification module M-P comprises two connectors
K, »and K, - intended to be connected to the matching com-
putation module M-C. The matching computation module
M-C therefore comprises two corresponding connectors K, -
and K, .~ which cooperate with the connectors K, » and K, ,
respectively 1 order to establish the sought connection.

The numbers 1n the dotted circles 1n the figures represent
the numbers of the connectors of each module, the first con-
nector of a module bearing the number 1, the second bearing
the number 2, etc.

The connectors K, , and K, . are radiofrequency connec-
tors, for example coaxial connectors.

The connectors K, -, K, are power supply connectors
intended to transmit from the amplification module M-P to
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the matching computation module M-C the electrical energy
necessary for the operation of the latter (for example a DC
supply voltage of about 3 volts, 5 volts or 12 volts).

The module M-C also comprises at least two connectors
K' ~ and K', . for the connection with the antenna module
M-A. The antenna module M-A therefore comprises two
corresponding connectors K, , and K, , which cooperate with
the connectors K', ~and K', - 1n order to establish the connec-
tion between the modules M-C and M-A. Moreover, the con-
nectors K, , and K, , are able to cooperate directly with the
connectors K, ., and K, ., 1n order to establish a direct connec-
tion, as shown 1n FIG. 4, between the amplification module
and the antenna module when the matching computation
module 1s removed. The connectors K', -~ and K, , are there-
fore radioirequency connectors, for example coaxial connec-
tors. The connectors K, ~ and K, , are power supply connec-
tors.

In practice, the connector K', - 1s 1dentical to the connector
K, » since both must {it the connector K, ,; and, similarly, the
connector K', . 1s identical to the connector K, . since both
must be able to fit the connector K, .

The power supply connectors K', - and K, , are, however,
optional; they are present if the antenna module requires an
external power supply 1n order to operate and, in particular, if
the memory device MEM requires a power supply 1n order to
provide the matching network with the stored data but has no
autonomous power supply. However, 11 the memory device
MEM has an autonomous power supply (battery cell or cells)
or 1I 1t does not require a power supply 1n order to operate,
either in writing or in reading, the connectors K', ~and K, , are
not necessary.

Finally, the matching computation module comprises a
connector K'; ~ for the transmission of the control data to be
stored 1n the memory device MEM. The connector 1s prefer-
ably a connector designed to transmit logic signals, the con-
trol data for the matching impedances network preferably
being transmitted in binary form. The connector K'; ~ can be
a multiple connector for a transmission of logic signals 1n
parallel, or a single connector 11 the data signals are transmit-
ted 1n series.

The antenna module M-A comprises a multiple or single
connector K , cooperating with the connector K'; . 1n order to
receive the signals transmitted by the latter and 1n order to
transmit them to the memory device MEM.

Earth connections making 1t possible to establish a com-
mon earth potential for the three modules have not been
shown explicitly in FI1G. 2; this connection 1s generally part of
the power supply connectors or of the coaxial connectors, or
even of the logic signals connectors.

Moreover, throughout this description a distinction has
been made 1n the figures between the power supply connec-
tors and the radiofrequency signals connectors but it can
happen that these connectors are merged as, 1n certain cases,
the same connector can transmit both a radiofrequency signal
and a DC power supply voltage superimposed on the radiot-
requency signal. Hereafter, 1t 1s assumed, 1n order to simplify
the explanations, that the radiofrequency signals connectors
are separate from the power supply connectors as shown 1n
FIG. 2.

FIG. 3 shows the transmitting system according to the
invention 1n 1ts three-module configuration, the configuration
which 1s used when 1t 1s desired to carry out an impedance
matching computation.

The connectors K, » and K, of the amplification module
are engaged with the connectors K, ~ and K, ~ of the compu-
tation module. The connectors K', -, K', - (if the latter exists),
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K', . of the computation module are engaged with the con-
nectors K, ,, K, , (if the latter exists), K, , of the antenna
module.

The measuring circuit CM measures the potentials (which
are complex, taking account of the phase difference) at the
terminals of the measuring capacitor C_ and converts them
into digital form. The frequency of the measured signals can
be the normal working frequency of the system or a frequency
specially dedicated to the impedance computation. In both
cases, the measuring circuit can comprise frequency-chang-
ing circuits allowing measurement at a frequency lower than
the working frequency.

The digital values gathered make i1t possible to compute the
impedance Zm of the load connected to the amplifier AMP.
This load 1s constituted by the measuring impedance (the
capacitor C ) 1n series with the impedance of the antenna
module, this latter impedance being that of the assembly
formed by the matching network loaded by the antenna.

On the basis of the complex impedance Zm, the real and
imaginary parts of the impedance of the antenna Z_, . can be
computed, knowing the actual impedance of the matching
network. The latter impedance is related biunivocally to the
control data stored in the memory device. These data are
placed 1n memory by the computing processor DSP and are
therefore known by that processor. It can be 1magined, for
example, that the computation begins with a placing into
memory of predetermined 1nitial control data.

Knowing the actual impedance 7 . of the antenna, 1t 1s
possible to compute the impedances which must be placed in
the matching network MN so that the assembly of the network
MN and the antenna ANT 1n series has an optimum overall
impedance 7, , as a load for the amplifier. It 1s the structure of
the amplifier which determines what this optimum 1mped-
ance 1s. The computation takes the impedance of the measur-
ing capacitor C_ into account. The processor DSP computes
the necessary impedance values and transmits them 1n the
form of control data (preferably binary) on the connector
K';~. These data are placed 1in permanent memory in the
memory device MEM and consequently modity the imped-
ances of the matching network.

Once this determination of impedance 1s complete and the
result 1s stored 1n the antenna module, the computation mod-
ule M-C can be removed.

The transmitting system then takes on 1ts normal operating
configuration, which 1s shown in FIG. 4. The antenna module
M-A 1s directly connected to the amplification module M-P
through the radiofrequency connectors K, , and K, ..

The comnectors K., and K, ,, 1if they exist, are also
engaged, 1n the case where the memory device needs an
clectrical power supply in order to control the matching net-
work MN.

The connector K, , 1s not connected to a connector of the
amplification module 1n this system configuration.

The impedance of the network MN loaded by the antenna
has the optimum value Z,,, because the data stored in the
memory device MEM impose on the impedances of the net-
work the values which achieve this result.

It will be noted that the optional power supply connectors
K',~ and K, , can be specific power supply (and earth) pins
incorporated in the connectors K'; -~ and K, ,.

FIG. 5 shows an example of a matching impedances net-
work able to be controlled by an EEPROM memory. The
network 1s a P1 network with one inductor L 1n series between
two capacitors C,, and C_, 1 parallel. The capacitor C, 1s
constituted by several capacitors in parallel, C,,,, C,5, . ..
C, ..., ableto be connected or disconnected individually under

plre
the control of the memory device. A switch constituted by a




US 8,902,014 B2

9

transistor'T,, to T, respectively 1s placed 1n series with each
capacitor. The capacitor C,, can assume a set ot possible
values depending on the capacitor or capacitors that are con-
nected at a given time. The individual capacitors can each
correspond to a respective binary significance in order to
easily obtain 2" values with n capacitors. The capacitor C,, 1s
constituted like the capacitor C .

The mvention claimed 1s:

1. A radiofrequency transmitting or receiving system com-
prising at least one amplifier, an antenna and a matching,
impedances network disposed between the amplifier and the
antenna, the system further comprising:

an amplification module and an antenna module, the ampli-
fication module containing the amplifier and at least a
first connector for a detachable connection to the
antenna module, the antenna module containing the
antenna, the matching impedances network, at least a
first connector cooperating with the first connector of the
amplification module for transmitting radiofrequency
signals from the amplification module to the antenna
module, memory means for the permanent storage of
control data allowing a control of the impedances of the
network 1n order to give these impedances desired val-
ues, and at least a second connector allowing a detach-
able connection of the antenna module with the exterior
in order to receive from the exterior control data to be
stored.

2. The system according to claim 1, wherein the amplifi-
cation module comprises a connector connected 1n a detach-
able manner to a connector of the antenna module for an
clectrical power supply of the antenna module by the ampli-
fication module.

3. The system according to claim 1, wherein the memory
means comprise an electrically erasable programmable read-
only memory.

4. The system according to claim 1, wherein the memory
means comprise magnetic actuating and magnetic holding
switches, which do not require an electrical power supply for
their operation.

5. The system according to claim 1, further comprising an
impedance matching computation module, interposed
between the amplification module and the antenna module,
the impedance matching computation module comprising:

a 1irst connector connected 1n a detachable manner to the
first connector of the amplification module for the trans-
mission ol radioirequency signals from the amplifica-
tion module to the computation module,
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a second connector connected 1n a detachable manner to
the first connector of the antenna module for the trans-
mission of radioirequency signals from the computation
module to the antenna module,

a third connector connected in a detachable manner to the
second connector of the antenna module, and

means for computing matching impedance values as a
function of the impedance of the antenna and 1n order to
provide corresponding control data to the memory
means through the third connector of the computation
module and the second connector of the antenna module.

6. The system according to claim 3, wherein the amplifi-
cation module comprises a connector for the detachable con-
nection to a connector of the computation module 1n order to
provide an electrical power supply to the latter.

7. The system according to claim 6, wherein the computa-
tion module comprises a connector for the detachable con-
nection to a connector of the antenna module 1n order to
provide an electrical power supply to the latter.

8. The system according to claim 7, wherein the connector
of the antenna module for the electrical power supply 1is
directly connectable to the electrical power supply connector
of the amplification module for the direct electrical power
supply of the antenna module by the amplification module.

9. An impedance matching method, for a transmitting or
receiving system, comprising the following steps:

connecting, in a detachable manner, a first module contain-
ing an amplifier to a second module containing 1mped-
ance matching computation means;

connecting, 1n a detachable manner, a third module to the
second module, whilst the second module 1s connected
to the first one, the third module containing an antenna,
a matching impedances network and memory means for
storing control data of the impedances network,

carrying out a matching computation in the second module
whilst 1t 1s thus connected in a detachable manner
between the first and third modules, and providing, by
the second module to the third module, control data for
the matching impedances network, resulting from this
computation,

storing the control data in the memory means of the third
module, and

removing the second module and connecting, 1n a detach-
able manner, the third module to the first module 1n such
a way as to connect the amplifier to the antenna through
the matching impedances network, the latter being con-
trolled by the stored control data.
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